The main aim of this study was to identify the key indicators related to environmental management and sustainability of hotels as perceived by travelers during their trips. The methodology used was a sentiment analysis with an algorithm developed in Python trained with data mining and machine learning, with the MonkeyLearn library in the hotel industry sector under the eWOM model (e-Word of Mouth). The results with negative, positive and neutral feelings were submitted to a textual analysis with the qualitative analysis software Nvivo Pro 12. The sample consisted of the 25 best hotels in Switzerland according to Traveler's Choice from TripAdvisor ranking 2018 that draws from more than 500,000 reviews. For data extraction, we connected to the TripAdvisor API, obtaining a sample of n = 8331 reviews of the hotels that made up the ranking. The results of the study highlight the key factors related to environmental management detected by travelers during their stay in hotels and can be meaningfully used by managers or hotel managers to improve their services and enhance the value provided by their policies of sustainability and respect for the environment. The limitations of the present study relate to the size of the sample and the number of hotels included in the present analysis.
Introduction
Generating 10% of global GDP (Gross Domestic Product), tourism is the third largest industry in the world. Tourism is also a key factor for economic growth, since, in 2015, international tourism generated 1.5 trillion USD. Finally, tourism is essential in the creation of employment and sustainability around the world, as one in every eleven jobs is in tourism [1] .
Since the 1980s, the evolution of technology and communications has led to a dramatic evolution of the tourism industry, allowing the different actors involved in tourism services to interact globally, thus improving their operational and management practices [1, 2] . Accordingly, both tourist destinations and those responsible for the sustainability of hotel management have improved their competitiveness and decision-making.
The development of communication and information technologies has also allowed consumers to more easily access the information they use to plan their trips, and better interact with tourism service providers [2] . This new technological ecosystem where consumers are increasingly informed embodies a paradigm shift where users not only look for products or services but also expect these products and services to be aligned with their vision of the world and their values of social and environmental justice; moreover, users do not hesitate to share their opinions with other users through online channels [3, 4] .
In this context, it should be noted that tourism is, in essence, an experiential and transformative industry that not only serves to reinforce the beliefs of tourists but also has the power to transform society, favoring environmental awareness and fostering sustainable practices among individuals who are not less familiar with those practices.
As a result, staff members responsible for hotel establishments' management have to be aware of the opinions that tourists have of their establishment, as well as of the fact that tourists have every possibility to freely express their opinions using new channels. Such awareness is necessary to improve the competitiveness of hotel establishments through these new information channels, as well as to show their responsibility as leaders of a transformative industry capable of raising society's awareness of environmental management and sustainability.
In this respect, almost two decades ago, Gössling [5] was the first to emphasize the growing number of international tourists and the consequences that these displacements could have on the environment and long-term sustainability. In his work, Gössling [5] focused on the following five main aspects: (1) the change in coverage and land use; (2) energy consumption; (3) possible extinction of wild species; (4) spread of diseases; and (5) understanding of the impact of tourism on the environment. Other pioneer works that sought to improve the understanding of the impact that tourism had on the environment include the studies by Saarinen and Jarkko [6] and Hunter [7] . Later, some authors demonstrated that the tourism sector is too slow to implement policies that take care of the environment [8] and argued that the main aim of many establishments in this industry was not to protect the environment, but to improve their competitive position in the market [9] .
However, in their analysis of a random sample of 291 tourism and non-tourism companies in Australia, Moyle et al. [10] concluded that tourism companies are more committed to sustainable environmental practices and demonstrate that tourism companies are not slower when adopting sustainable practices than companies in other industries. In this context, a legitimate question that arises is as follows: What are the factors that consumers in the tourism industry value the most in terms of sustainable practices, and how do these factors influence their decisions about the destinations they decide to visit?
Tourism Trends and Environmental Management
According to the data obtained by the World Tourism Organization (UNWTO), in 2017, there was a 7% increase in the arrival of international tourists as compared to the previous year, reaching 1322 million tourists. In addition, as shown in Table 1 , it is expected that this growth tendency will persist in 2018 and, according to experts, it should not be less than 4-5%, since Table 1 shows the annual increase with respect to previous years around the world. In an increasingly global tourism and international trade, the growth trends of tourism and environmental management are important data to be considered. At the same time, considering this strong increase in the reception of international tourists, it is necessary to consider the interests of members of the local communities, ensuring that the latter can benefit from this increase in visitors and align this growth of international tourism with the Sustainable Development Goals. These sustainable development objectives are intended to be a quantitative measure for governments to explain their performance in terms of a series of challenges, ranging from pollution control to natural resource management.
In this relation, it is important to highlight that 2017 was the International Year of Sustainable Tourism, and some of the challenges that arose from the World Tourism Organization of the United Nations (UNWTO) were precisely the efficiency in the management of resources, protection of the environment, and fight against climate change. Following this line of work, the tourism sector has proposed reducing its CO 2 emissions by 5%. This has been planned to be achieved by increasing funds for the conservation of heritage, wildlife, and the environment, and recovering biodiversity through tourism and managing, in a sustainable manner, more than 1800 million international tourists expected for 2030. This growth in the number of tourists is shown in Table 2 . 
Hotel Tourism in Switzerland
Owing to its natural wealth, an image of a politically and economically safe destination, well-trained hotel and tourism industry staff, well-developed hotel infrastructure and good transportation, Switzerland is a popular tourist destination.
The sustainable factors of tourism in Switzerland are an interesting research object because one of the country's strengths is precisely the natural mountain wealth so that the impact that tourism can have on environmental factors might be negative. These include climate change or the disappearance of mountain ecosystems. It is for this reason that it is necessary to identify concrete actions that would allow stopping this environmental impact in time to minimize the negative economic consequences in Switzerland [3] .
There is considerable previous work on Switzerland as a tourist destination, largely due to the popularity of this country among tourists that arises from the richness of its landscapes and the ways of conserving them, while taking advantage of them as tourist resources [11] . This body of work highlights Switzerland as a popular tourist destination with significant natural resources, ranging from lakes to mountains or forests, which are combined with cultural and historical resources [12, 13] .
Tourism is the fourth export industry in Switzerland. In 2015, with 16,000 million Swiss francs, its contribution to the Gross Domestic Product (GDP) amounted to 2.6% and generated a demand of 45,000 Swiss francs. The hotel industry alone generates an annual turnover of 7.6 billion Swiss francs and currently employs more than 63,000 full-time employees. In addition, Switzerland is a country of sustainable tourism where natural resources are a good that must be protected.
Among the country's strengths are tourist attractions such as landscapes, lakes, or historic cities that need to be protected, since they are part of the image that international tourists have in the country. To this end, the Federal Office for the Environment (FOEN), a body in charge of creating policies that ensure the protection of the natural and cultural wealth of the country while favoring its economic use, has been established. Table 3 shows the estimate of the economic growth that tourism will produce in Switzerland until 2027. From the economic point of view, one of the most important points is the contribution of tourism to the GDP of the country. This figure includes all economic activities directly or indirectly related to tourism activities. It is expected that, in 2027, the total contribution of tourism in Switzerland will be 10.1%, i.e., 76.4 billion Swiss francs (77.77 billion dollars). In addition, for 2017, 9,725,000 arrivals of international tourists were expected-a figure that will continue to grow during the following years until 2027, reaching by that year a total of 12,795,000 arrivals. The dramatic growth of tourist arrivals will also lead to the growth of tourist employment figures. While, in 2017, there were 622,000 tourist workers, i.e., 12.2% of total employment in the country, by 2027, this figure is expected to reach 813,000 jobs, i.e., 15.3% of total employment in the country.
While this economic development is important, it cannot be studied in isolation, since one of the most important aspects of the country is its natural wealth and environmental sustainability. In this respect, it is necessary to highlight that there are several awards related to the development of sustainable tourism that Switzerland has won in recent years. Among them is the first position in the Environmental Development Index (EPI) in 2018. This index classifies 180 countries into 24 performance indicators covering environmental health and vitality of the ecosystem. With 20 years of experience, the EPI reveals a tension between two fundamental dimensions of sustainable development: (1) environmental health, which increases with economic growth and prosperity; and (2) ecosystem vitality, which undergoes industrialization and urbanization. Good governance emerges as the critical factor required to balance these different dimensions of sustainability.
As discussed above, the development of the tourism industry has a strong impact on the environment. Aiming to identify the key indicators that affect this industry due to its own evolution, we improved the indicators proposed by Saura et al. [3] and Moyle et al. [10] with the factors derived from a review carried out by Perrat [13] . The resulting factors are summarized in Table 4 . Therefore, we can conclude that Switzerland is a country that has attracted considerable scholarly attention with regard to sustainability, because the country has a great growth potential and good bases such as hotel infrastructure and services, which, combined with appropriate management of the country's natural resources, can have a significant impact on the industry.
The main aim of the present study was to identify the key factors or indicators that travelers detect during their trips related to the environment and sustainability. In terms of methodology, we carried out a sentiment analysis with an algorithm developed in Python and trained with data mining and machine learning with the MonkeyLearn Software (San Francisco, CA, USA) in the hotel industry sector under the theoretical model of eWOM (e-Word of Mouth). A textual analysis of the negative, positive, and neutral results was made using the Nvivo Pro 12 software (QSR International, Melbourne, Australia). The sample consisted of 25 best hotels in Switzerland according to the Ranking Traveler's Choice from TripAdvisor 2018. The sample comprised 8331 reviews obtained on TripAdvisor by the hotels that made up this ranking and that were downloaded after connecting to the API. TripAdvisor [3] .
The results of the present study highlight the key factors related to the environment detected by travelers during their stay in hotels and can be meaningfully used by managers or hotel managers to improve their services and to enhance the value of their policies aimed at sustainability and respect for the environment.
Literature Review
In the last decade, although sustainability in tourism has been a widely researched topic, little attention has been paid to the factors that favor sustainable management from the point of view of tourists [1, 10, 13] .
Previous studies have predominantly focused on sustainability and its importance for the tourism sector; however, there is still a gap in the literature regarding the factors that determine sustainability in tourism and enhance the awareness about the sustainability of those responsible for hotel establishments so that to ensure its more effective implementation.
Studies by Moyle et al. [10] , Butler [8] and Sharpley [14] used questionnaires to obtain information about the establishments and thus to assess whether the management is sustainable. Currently, research is being published that, supported by technological advances in tourism, identifies the opinions of tourists to extract the most important factors in the sustainability of the tourism sector management. This research takes advantage of the new technologies to detect new avenues of improvement and active listening on the Internet and social networks [15, 16] .
Previous research has given rise to a new theoretical model known as e-WOM (Electronic Word of Mouth), in which traditional communication has undergone changes with the development of the Internet [17] . The unstoppable advance of technology [18] [19] [20] [21] and the expansion of the Internet have caused the traditional communication to transform into online communication. The electronic communication can be defined as "personal communication supported by the Internet and can be disseminated by a multitude of online applications such as online forums, electronic billboard systems, blogs, review sites, and social networks" [22] .
Currently, e-WOM plays an important role in the communication of any company and the success of the products and services that are marketed is no longer determined by traditional advertising, but rather depends on reviews and online comments written by consumers themselves [23] . In this area, some studies are available that explore the differences in online behaviors of users from Asian or European countries [24, 25] . Other studies in this domain focus on a single segment, e.g., young people, to get a deep understanding of their behavior in social networks, such as Facebook, that has dramatically changed the way such population groups establish social relationships [26] .
With respect to the research focus of the present study, several authors, such as Papathanassis [4] or Saura et al. [3] , argued that online recommendations are particularly important for the tourism sector and should be taken into account by those responsible for hotel management. In one pertinent study, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to analyze online reviews on TripAdvisor to identify environmental factors of the analyzed hotels. Likewise, Phillips et al. [28] used sentiment analysis to analyze online reviews of Swiss hotels obtained from 69 different sources to extract indicators of environmental management. Table 5 provides a summary of the main studies relevant to the present research. Table 5 . Major previous studies on sustainable development in the tourism industry.
References Summary
[3]
Identified the key factors related to the environment for the management of sustainable hotels, conducting sentiment and textual analyses on the reviews of hotel users on Twitter. The authors used an algorithm based on machine learning and connect to the Twitter API to perform data extraction.
[27] Identified practices related to environmental sustainability using sentiment analysis of TripAdvisor's comments [28] Examined the determinants of Swiss hotel performance using an artificial neural network model that builds based on previous e-WOM studies of 59,688 online comments obtained from 69 different sources. This allowed the authors to identify those indicators, including the environmental ones, which improve the management of hotels in Switzerland.
[16]
Applied the latest advances in language processing techniques (NLP) and machine learning to develop an algorithm making it possible to classify written user reviews on TripAdvisor into positive or negative ones according to the word used in the reviews [15] Presented a model that allows organizing and accessing online reviews of hotels. The authors emphasized that the opinions and comments made by users on hotel web pages are an important source of information when planning trips and knowing those comments is necessary for both quality control and for the sustainability of the management of the hotels.
[4] Demonstrated that online recommendations, known as e-WOM, are especially important for the tourism sector and need to be considered by those responsible for the management of hotels.
Related Work on Environment and Sustainability Ecosystems on TripAdvisor
The Internet revolution has not only changed the way in which information is distributed and the way in which consumers have access to it but also how travelers choose and book hotels [29] . According to Buhalis and Law [30] , 70% of users who made travel reservations during 2008 used the online channel to do so.
Among all possible online channels and platforms, many pertinent studies have highlighted the growing importance of TripAdvisor [31] [32] [33] .
TripAdvisor is an American travel website founded in February 2000 [34] . This online platform allows users to share their travel experiences based on the principle that travelers can post reviews, comments, and ratings about a destination, hotel, or attraction and can add photos, videos, travel maps of their trips or participate in discussion forums [35] .
TripAdvisor users can write reviews and assign scores from 1 ("terrible") to 5 ("excellent") based on a set of criteria that include general satisfaction, quality of sleep, location, rooms, service, value for money, and cleanliness [36] . This online platform has 350 million monthly visitors and contains over 300 million comments and opinions from real travelers, covering more than 6.2 million accommodations, restaurants, and attractions [37] . Of relevance for the present research, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to the TripAdvisor comments on the sustainability of the hotels included in the TripAdvisor Green Leaders program to identify practices related to environmental sustainability.
Sentiment Analysis
There are a growing number of studies that use sentiment analysis to identify the opinions in the messages under analysis. These findings are usually based on models developed based on machine learning that is applied to the opinions that users write in social networks on a specific topic [38, 39] .
For instance, Phillips et al. [28] developed artificial neural networks to determine the Swiss hotel performance and thus identified those environmental factors that allow for improving the management of hotels in this country. To this end, the authors extracted 59,688 online comments from 69 different sources and performed sentiment analysis to extract the environmental factors that were most present Furthermore, Pak and Paroubek [40] developed different methodologies to analyze Twitter comments. In general, the appearance of certain words is frequently the main object of analysis. When specific words occur recurrently, they give rise to a positive or negative feeling, thus demonstrating that sentiment analysis can be meaningfully applied to communication on social networks. In this relation, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to comments on TripAdvisor, demonstrating that this social network is a suitable platform for this approach.
Textual Analysis
Textual analysis is a qualitative analysis procedure in which various factors related to an event, a company, or any other object of study are grouped into nodes [41] . The most common way to perform a textual analysis of selected terms is through the use of Nvivo software. The main purpose of the textual analysis is to obtain an exploratory analysis based on raw data, obtaining results of a higher descriptive quality than would be possible without such software [42] .
The obtained results are the first categorization at a higher level where the nodes are conceptually independent of each other. At the second level, branches appear that leave each of the nodes and are organized hierarchically. Finally, as mentioned above, a series of indicators are obtained that reflect each of the categories related to the object of study [43, 44] .
In one study illustrating this approach, Saura et al.
[3] performed a classification of environmental factors into three categories or nodes. The first node (N 1 ) included negative factors, the second node (N 2 ) neutral factors, and the third node (N 3 ) positive factors.
Conceptual Framework and Hypothesis Development
As discussed in Section 2, e-WOM is "personal communication supported by the Internet and can be disseminated by a multitude of online applications such as online forums, electronic billboard systems, blogs, review sites, and social networks " [22, 45, 46] . According to several authors, including Papathanassis and Knolle [4] and Saura, et al. [3] , online recommendations are particularly important for the tourism sector and need to be taken in account by those responsible for managing the hotels [47] [48] [49] . Likewise, Anderson [31] and Kasper and Vela [15] also explained the importance of TripAdvisor for the tourism sector and how travelers write reviews on various topics related to their stay, including the environmental environment. Finally, Phillips et al. [28] analyzed the comments of Swiss tourists who stayed in hotels and that contained indicators that can improve the management of hotels [50] [51] [52] [53] . Based on the literature review, the following hypothesis is put forward: Hypothesis H1. Online reviews of travelers during their stay in Swiss hotels would contain indicators related to the management of environmental issues by these hotels.
Furthermore, Londoño and Hernandez-Maskivker [27] applied sentiment analysis to TripAdvisor comments to identify practices related to environmental sustainability [54] [55] [56] . On the other hand, García et al. (2012) [16] used a questionnaire to obtain information on the most important indicators that improve the management of environmental aspects by hotels [57] [58] [59] [60] . Based on previous research, the following hypothesis can be formulated:
Hypothesis H2. The feeling of the reviews (positive, negative, and neutral) of travelers during their stay in Swiss hotels would contain indicators (positive, negative, and neutral) for the management of environmental issues by these hotels.
Using the Tourist Happiness Index, Chen and Li [44] analyzed the positive feeling of the tourists who stayed in Swiss hotels of environmental tourism. Furthermore, Abou-Zeid et al. [61] concluded [62] [63] [64] [65] . Based on the results of the studies mentioned above, we propose the following hypothesis:
Hypothesis H3. The sentiment of travelers on the indicators of management of environmental issues by Swiss hotels would be positive.
Methodology
The methodology used in this study was, in the first place, sentiment analysis of traveler reviews on the TripAdvisor platform that works with processes of machine learning and that was trained with an algorithm developed in Python connected to the Monkeylearn library (MonkeyLearn, San Francisco, CA, USA) based on the research of Londoño and Hernandez-Maskivker [3, 10, 27, [66] [67] [68] . Subsequently, textual analysis of the negative, neutral, and positive reviews was conducted using the qualitative analysis software Nvivo Pro 12 [10, 69, 70] , which identifies key factors for the management of environmental issues by Swiss hotels using the presented process as a methodological support in the research conducted by Saura et al. [3, 49, 71, 72] .
Sample
The main objective of the present study was to identify the key factors related to the management of environmental issues by Swiss hotels, taking into account the feelings of travelers' reviews during their hotel stay [73] [74] [75] . The sample was made up of the best 25 hotels in Switzerland according to the ranking of TripAdvisor Traveler's Choice Awards, which was drawn from more than 500 million opinions in Switzerland. The reviews ranged from 1 ("terrible") to 5 ("excellent") and included user evaluation of a set of criteria, such as general satisfaction, quality of sleep, location, rooms, service, value for money, and cleanliness [3, 27, 28] .
To identify the indicated indicators, the data extraction resulted in a total sample of n = 8331 reviews extracted from the TripAdvisor API from 19 December 2017 to 15 January 2018, according to the official profiles of Swiss hotels that won the TripAdvisor Traveler's Choice Award [75] [76] [77] .
Appendix A shows the TripAdvisor identification information of the hotels under study.
Data Collection and Extraction
The data were collected using the TripAdvisor API between 19 December 2017 and 15 January 2018. The hotel profiles winning TripAdvisor Traveler's Choice Award in Switzerland in 2018 were included in the analysis [78, 79] .
In terms of Sentiment Analysis, we used the an available algorithm in the MonkeyLearn library that is developed in Python and uses machine learning and data-mining techniques to improve the prediction and significance levels of the algorithm results [10, [80] [81] [82] [83] . To this end, we first connected to the algorithm and trained it with data-mining processes using a sample of hotel reviews to increase the significance and predictability of the algorithm to >0.650, which is an indicator that measures the average of the success of a machine when using machine learning techniques [10, 64, 80] . As a result of the application of the sentiment analysis algorithm, the reviews were divided into positive, neutral, and negative, and were subdivided into different databases. In the next step, we applied textual analysis to the results [3, 27, 28] . The reviews of TripAdvisor have been studied under approximations with Sentiment Analysis [27, 37] . Although the reviews in TripAdvisor are usually long and can mix both negative and positive feelings, we trained through data mining the algorithm that applies the sentiment analysis so that it can correctly detect the feeling that predominates in the review even if both positive and negative factors are simultaneously indexed, exclusively with TripAdvisor hotel reviews. The feeling of global interpretation in a review is above indicators that can be made by mixing feelings indiscriminately throughout the review [3] so that data mining allows us to find the feeling with the significance and predictability indicated above.
As already indicated, the reviews were divided into positive, neutral, and negative. Textual Analysis was performed on these three groups of reviews using the qualitative analysis software Nvivo Pro 12 (QSR International, Melbourne, Australia) [46] . Then, the databases were subdivided into nodes (N) corresponding to review types N 1 (positive), N 2 (neutral), and N 3 (negative). The nodes were configured as containers for the information which included the evidence and had already been grouped beforehand. Of note, the creation, design, and exploration of nodes is a way to research pure data to achieve higher-quality descriptive and explanatory levels than could otherwise be reached without it [3, 17, 19] .
When this process was carried out, Nvivo Pro 12 showed the indicators of Count, to indicate the times that an indicator was repeated; similar factors, which were groupings of data similar to those indicated in the nodes; and weighted percentage, which was the weight of the nodes in terms of the total data in the database [81, 82] . To calculate the weighted percentage, we used Nvivo Pro 12 with the following formula [46] (see Equation (1)): K = ∑ ki/n; i = {1, . . . ,n} n = (1, 25)
In the formula, K is found using a query that allows the software to search the text. The constant varies for each word, and also for the same word in each review under study. The behavior of each of the words and for each review can be seen. Thus, a K value is found for each hotel, which is later compared with that of the other hotels. In this way, the average K for all the reviews is calculated to obtain the global value [82] .
In this way, we can group in nodes each of the indicators found by the development of the methodological process and specific textual analysis. These indicators are grouped into categories that form a node, and these nodes are linked to the feeling indicated by the positive, negative or neutral reviews database, from which we rely on for textual analysis. Hence, we can finally group all indicators identified according to sentiment and based on the results of the application of Nvivo Pro 12 with the indicated formula and the weight of the category of the node that makes up the indicators [3, 27, 46] 
Results
To identify the factors of environmental management observed by travelers during their stay in the hotels, an automatic classification was developed with machine learning after the extraction of data (see Figure 1) , which resulted in the division of travelers' reviews into positive, neutral, and negative.
The total number of analyzed TripAdvisor reviews was n = 8331. The average for hotel reviews examined was 333. 24 .
From the machine learning sentiment analysis, the greatest probability percentage of success was 0.985, while the lowest was 0.762. The probability percentage is a measure of accuracy and recall of the samples in each category. This percentage is the result of success in the classification achieved by the Support Vector Machine (SVM) algorithm that works with machine learning and which we have trained with data mining to perform the sentiment analysis. This percentage defines the total average success of the algorithm in the reviews' classification.
Likewise, it must be mentioned that we have used an algorithm based on SVM typology machine learning. The supervised learning is the most popular category of Machine Learning algorithms [27, 83] . The disadvantage of using this approach is that, for every training example, we have to provide the correct output until the algorithm acquires a correct percentage of success. The SVM algorithms are a non-probabilistic model which uses a representation of text examples as points in a multidimensional space. These examples are mapped so that the examples of the different categories (sentiments) belong to distinct regions of that space. Then, new texts are mapped onto that same space and predicted to belong to a category based on which region they fall into [83] .
In this way, we must point out that the probability percentages resulting from the sentiment analysis for each classification are shown in Figure 1 . [27, 83] . The disadvantage of using this approach is that, for every training example, we have to provide the correct output until the algorithm acquires a correct percentage of success. The SVM algorithms are a non-probabilistic model which uses a representation of text examples as points in a multidimensional space. These examples are mapped so that the examples of the different categories (sentiments) belong to distinct regions of that space. Then, new texts are mapped onto that same space and predicted to belong to a category based on which region they fall into [83] .
In this way, we must point out that the probability percentages resulting from the sentiment analysis for each classification are shown in Figure 1 . Table 6 shows the probability coefficients obtained by each hotel based on the results of sentiment analysis. In addition, in terms of distribution, there were 7961 positive reviews, 137 neutral reviews, and 234 negative reviews. Table 6 . Comments data that were analyzed and average classification of machine learning probability percentages for each Hotel. The results of sentiment analysis allowed us to identify the factors related to the management of the environment by hotels according to the analysis of each of the sentiment groups. To identify the key factors for managing the environment from the traveler reviews on TripAdvisor, the results of the sentiment analysis were structured into three nodes: reviews N 1 (positive), N 2 (neutral), and N 3 (negative). Once the reviews were classified in their respective nodes, we began to work on structuring and classifying the text of each node. In this sense, the Nvivo Pro 12 tool allows us to perform a textual analysis of each of the words that are most repeated in the database and that is called itinerancy. The total itinerancy of a word that appears in the database is added to the node that corresponds to each element and that is subsequently categorized according to the indicator that is identified, for example Nature, Rivers, Views or Local traditions [3] . The total weight of its structured words itinerancy is the indicator that shows the Weighted Percentage [27, 28, 84] . These groups of data allowed us to analyze the factors related to the management of the environment in a positive, neutral and negative way. Figure 2 shows the methodological process and the subdivision of data in nodes using Nvivo Pro 12 [84] . Table 7 shows the results of the semantic analysis for environmental management factors in positive hotels indicated by travelers during their stays. As can be seen in Table 7 , N1 is composed of four types of indicator categories, namely Nature, Rivers, Views, and Local traditions. The total number of reviews of this type was 1167 with a Weighted Percentage over the total sample of 6.64. Among the factors identified as positive, there were characteristics such as pure air, lack of noise, or the abundance of nature and plants. In addition, in terms of outdoor activities, there were also routes and walks through forests and rivers or wild animals [84, 85] . Therefore, the views of nature from the hotel, as well as the mountains and the landscape in general, appear to be positive factors. Local traditions and products of the area were also identified.
In addition, Table 8 shows a selection of positive comments-copied verbatim-as a sample of the extraction of the factors grouped into positive nodes.
In what corresponds to N2, the categories selected to subdivide the data, as a result of the analysis of the neutral reviews, are those indicators related to the facilities, the air, the local experiences and the excursions. In this case, the total roaming number of this type of indicators is 1376 with an average Weighted Percentage of 3.78 [85] . Although they are not less important due to their condition of neutral factors, they can be considered to maintain the quality standard with respect to the environment by hotels and that have been identified regarding issues such as facilities and their quality and sustainable support, the air of the spaces and the absence of contamination, local experiences in monasteries, churches or old structures of the area, as well as excursions such as hiking, group visits, or other sporting activities to interact with nature [86] . Table 9 shows the indicators identified as a result of textual analysis according to feeling type (positive negative, or neutral). Table 7 shows the results of the semantic analysis for environmental management factors in positive hotels indicated by travelers during their stays. As can be seen in Table 7 , N 1 is composed of four types of indicator categories, namely Nature, Rivers, Views, and Local traditions. The total number of reviews of this type was 1167 with a Weighted Percentage over the total sample of 6.64. Among the factors identified as positive, there were characteristics such as pure air, lack of noise, or the abundance of nature and plants. In addition, in terms of outdoor activities, there were also routes and walks through forests and rivers or wild animals [84, 85] . Therefore, the views of nature from the hotel, as well as the mountains and the landscape in general, appear to be positive factors. Local traditions and products of the area were also identified.
In what corresponds to N 2 , the categories selected to subdivide the data, as a result of the analysis of the neutral reviews, are those indicators related to the facilities, the air, the local experiences and the excursions. In this case, the total roaming number of this type of indicators is 1376 with an average Weighted Percentage of 3.78 [85] . Although they are not less important due to their condition of neutral factors, they can be considered to maintain the quality standard with respect to the environment by hotels and that have been identified regarding issues such as facilities and their quality and sustainable support, the air of the spaces and the absence of contamination, local experiences in monasteries, churches or old structures of the area, as well as excursions such as hiking, group visits, or other sporting activities to interact with nature [86] . Table 9 shows the indicators identified as a result of textual analysis according to feeling type (positive negative, or neutral). We were seated on the second floor terrace, which is fringed with flower boxes, and overlooks the river with its swans floating by. Beyond the river, you can see the iconic twin towers of Zurich's historic Grossmunster church and the Altstadt. Second, the service was elegant and professional; nice touch to offer menus in English, including the statements supporting sustainability of raw materials. Finally, the food tasted exquisite and also was beautifully presented. Likewise, Table 10 illustrates reviews categorized as neutral-copied verbatim-for the identification of indicators related to the management of the environment by hotels. Table 10 . Neutral comments concerning N 2 (neutral).
TripAdvisor Users
Environment Factors-Neutral Reviews
Marina 905
The Hotel is the local treasure with its fine cuisine, rich history, friendly staff that make u feel like a special guest, incredible views from each window, wonderful spa area, and great location! The place worth returning! The only thing that made us sad was that we had to leave.
Dooren D.
We stayed only one night but really loved our time there. The welcome was friendly and warm, the staff always helpfull and friendly. The rooms where spacioud and styeld in an reagional way. From the balcony we had a lovely view. The wellness area was big enough with 2 saunas and a steambath. In the lovely garden we found a natural biologicall pool with refresching cool warter. The garden definately a place to rest. Our dinner was delicious and the waitres always around. To start the day in a good way have a look at that breakefast. So many things to choose and so many local products. We really enjoyed oure time their and will come back.
JalapenoJane
Whenever our family travels to Europe our first stop is in Zurich so we can stay at this hotel. The people of Zurich and especially the people at this hotel make you feel very welcome and they appreciate that you are visiting their city. Everyone at the hotel is eager to answer questions and make suggestions for tourist destinations like where to have the best fondue and where to shop for a good watch or reasonably priced coocoo clock or weatherhouse. The hotel is very clean the buffet breakfasts are wonderful, delicious and set you off on your day of excursions, in style. This hotel also has a wonderful location if you need to get around to all the most important sites on foot.
Finally, with respect to N 3 , the categories selected to subdivide the data were the main categories of negative indicators that had emerged in textual analysis according to the type sentiment expressed in the analyzed reviews. Of note, these indicators correspond to noise pollution, traditional food, dirt, and sustainable energy. The total number of indicators was 806, with an average of Weighted Percentage of 7.14. With the analysis of N 3 , it is clear that there are certain indicators for the management of the environment that travelers perceived as negative; those were related to noise or crowds of people in natural spaces, the fact that no food is served or food be traditional of the geographical area in which the hotel is located; garbage or fumes that harm and pollute nature, as well as lack of energy efficiency indicators such as solar panels, self-sufficiency zones, or sustainable maintenance policies. Table 11 shows these indicators. Table 12 shows different indicators related to the textual analysis by negative feeling in the reviews made by travelers about Swiss hotels-copied verbatim. Table 12 . Negative comments regarding N 3 (negative).
TripAdvisor Users Environment Factors-Negative Reviews
Christine H.
The facilities are not the best, there is no gym, just two outdated machines outdoors near the pool. the hotel does have a beautiful view of the mountains (it's impossible not to in Grindlevald) and the town itself is gorgeous. However, the location is on the far end of town, not near or on the main street-which is not ideal. For the price, this was a very poor choice.
Matthew C.
More important is the quality of the food. Belvedere Half Board is what I would call 4-star package tour quality. Multiple courses are produced, but they are neither creative haute cuisine, nor are they nourishing local cuisine. They are strange and often-insubstantial affairs, which in terms of ingredients cost the hotel very little.
Ying C.
The views should be wonderful but are disappointing-it is situated on a high promontory between two lakes in the Engadin Valley but none of this can be seen from the public rooms being totally obscured by trees.
Discussion
The results of sentiment and textual analyses undertaken in the present study demonstrate that there are different indicators for the management of the environment detected by travelers during their stay in hotels. Both hotel managers and directors should take these indicators into account to introduce policies that better support sustainability and the environment.
In this respect, it should be noted that the indicators of positive sentiment were those related to the characteristics of integration between the hotels and the surrounding environment, including the pure air in the facilities and surroundings, the absence of noise, and the abundance of nature and plants, in the hotel ecosystem. Likewise, with regard to positive factors, our results suggest that users tend to highlight the importance of routes and activities through nature and the rivers that surround them, as well as the respect of both employees and tourists to these wild spaces where there are animals in their habitat that should not be disturbed.
Likewise, another indicator related to the management of the environment refers to local traditions and local products. Hotels should take into account that users visiting their facilities should be made aware of the fact that they are in a space that respects the sustainability of natural areas and, more generally, of local products and experiences.
In this sense, those indicators of environmental management of the views that travelers have from their hotel rooms are also positively valued as well as influence their perception that the hotel has respected the environment that surrounds it when the facilities are improved or by the construction of the hotel itself.
The factors that users perceive as negative in the management of the environment in hotels relate to noise and smoke pollution, or the very agglomeration of people in these spaces. In addition, a negative indicator for the management of the environment is that the hotel itself does not use or respect local products and local food traditions, a fact that maintains the importance of sustainability both locally and globally in the spaces in which the Hotel develops its activities.
In addition, users also tend to negatively perceive garbage, as well as smoke outlets from the hotels that pollute the surrounding natural spaces. Accordingly, users perceive these aspects as negative. Another negative indicator perceived by users is the hotel's sustainability policy regarding sustainable energy programs, use, and recycling of products or laundry at the request of guests, as well as the installation of solar panels or self-sufficiency in empty areas.
Hotel owners and relevant management staff should be aware of new technologies and the opportunities that these online platforms offer. Owing to social networks such as TripAdvisor, hotel management staff can learn first-hand what are the concerns of tourists and make decisions about it.
In addition, the fact that the reviews are related to the environment shows that users want to stay in hotels that are well aligned with their values and beliefs.
The indicators explored in the present study can improve the management of the environment in hotels, because they ratify some generalized beliefs, such as the fact that tourists are concerned about environmental sustainability. At the same time, our results also suggest the existence of new indicators that were not previously discussed in the literature, such as the fact that priority should be given to regional products, which would also have a positive impact on the economy of the region, as this would make it possible to avoid the unnecessary pollution caused by transportation from the place of production to the place of consumption.
Conclusions
The importance of the present study lies in the fact that the management of the environment is one of the key aspects of tourism both in Switzerland and in the rest of the world. Last year (2017) was the International Year of Sustainable Tourism, and some of the challenges posed by the World Tourism Organization of the United Nations (UNWTO) were precisely the efficiency in the management of resources, the protection of the environment, and the fight against climate change.
Following previous studies, the present research has shown that online reviews or e-WOM are a good source of information for decision making on the management of environmental indicators in hotels in Switzerland.
Regarding Hypothesis 1, our results demonstrate that travelers' reviews during their stay in Swiss hotels contain indicators related to environmental management and that these can also be used to improve hotel services related to sustainability and the environment that surrounds hotel facilities.
Likewise, with regard to Hypothesis 2, our results confirm that the sentiment of travelers' reviews also contains environment-related indicators that are perceived as positive, negative or neutral. In this way, we have identified that the indicators related to the environment and sustainability are both positive and negative.
Finally, with regard to Hypothesis 3, this hypothesis is supported by the results of sentiment analysis of a total of 7961 positive reviews showing that, in general, the predominant feeling of the reviews that contain indicators of the environment for Swiss hotels is positive.
Therefore, hotel managers can use the results of the present study to make better decisions about the management of key environmental indicators for hotels in Switzerland.
From the practical perspective, they can also better understand the possibilities offered by technology for the environmental management of their hotels. Owing to social networks such as TripAdvisor, those responsible for the management of the hotels can learn first-hand what the concerns of tourists are and make decisions accordingly.
In addition, the fact that the reviews are related to the environment shows a macro-tendency that is the concern for ecology, since users want to stay in hotels that are well aligned with their values and beliefs. Corporate Social Responsibility (CSR), transparency, and closeness combined with an ever-increasing level of commitment are the areas on which the managers of the hotels in Switzerland-and particularly those responsible for environmental management-should focus on.
The limitations of this study are related to the sample size that makes up the TripAdvisor reviews, the number of hotels analyzed, and the number of previous studies consulted.
